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PLAN OF ACTION 

INTRODUCTION 

Litton's Advanced Circuitry Division (ACO) in Springfield, Missouri 

manufactures printed circuit boards. The ACO facility has been in operation 

since 1963. Historical wastewater management units used at the faciiity are 

shown on Figure 1. Wastewater was discharged to percolattori ponds located 

north of the park fog lo~ · unt i1 1976, when the former "A" and "8" lagoons were 

placed into operation. The "A" and "8" lagoons were closed in 1982 when the 

ACO facility was connected to theCity of Springfield sewer system. Following 

analysis of soil samples, final closure of the lagoons was approved by both 

the U.S. Environmental Protection Agency (EPA) and the Missouri Department of 

Natural Resources (MONR). 

Other on~site disposal features used in the past were two acid pits and one 

s1udge pit. Additionally, surface discharge to a former lagoon on the west 

side of Airport Road took place until the late 1970's or early 1980's . 

In connection with a prospective ~ il e of the ACO facility, a preliminary 

environmental assessment of the ACO facility was undertaken by SCS Engineers. 

Seven shallow monitoring wells were insi~lled and sampled as a part of the 

preliminary environmental assessment; an existing (but unused) production well 
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was also sampled. Groundwater. samples were analyzed and found to conh1n 

trichloroethylene (TCE), 1,1,1-trichloroethane (1,1,1-TCA), methylene 

chloride, copper, and nickel. TCE was the only constttuent detected in each 

of the seven ~ells; the othet constituents identified do not appear to be as 

widespread. Two of the constituents (nickel and cQpper) are 

naturally-occurring meta ls . Based upon the prel111i nary investigation 

conducted, TCE was the principal conta111inant of concern at the site. 

Based upon the findings of the preliminary environ11ental assessment, a 

follow-up investigation was undertaken to characterize potential on-site and 

off-site sources, a.nd the horizontal extent of sha 11 ow groundwater 

contamination. · The investigation delineated. the boundaries of several 

disposal pitS, concluded th;t the ACO facility building dots not appear to be 

a continuing source of TCE, and found that the highest TCE concentrations in 

shallow groundwater are present north of the building, where former on-site 

disposal areas were located. Further investigation is necessary to identify 

potential on-s;te and off-site sources of groundwater contamination. Appendix 
. . 

A contains tables and figures sunnarizing the data collected tn this 

investigation. 

TCE ident1fied ·1n groundwater at the ACO facility does not app.ear to be an 

immediate threat to human health, as groundwater in the· ianedhte vicinity of 

the ACD facility does not appen to serve as a source of drinking water. 

There are no other known uses of groundwater in the t11119d1ate vtc1n1ty of the 

ACO facility. 
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ObJect1yts and Approach 

Based upon the f1nd1ngs of the recent 11'\vest1gation, the following three-phase 

plan of action has be.en fonnuhted: 

I. Imple111en.t i .. dhte interi• corrective 1111asures to address the 

principal contuinant of concern (TCE) at the site. Based upon 

available data, the i-.dtate interi• groundwater corrective •asures 

w111 be appl ·,ed to the area of highest TCE concentrations. 

I I. Monitor the regional aquifer by installing wells into the aquifer 

beneath the site. 

Ill. Complete site characterization and perfonr •ngtneertng analyses to 

identify long-te ... corrective •asures. 

Each of these actions is described below. 

I. IMPLEMENT INTERIM CORRECTIV~ MEASURES 

To fmplement imedh.te corrective 111asur1s at the ACD facility, a prelt•in.ary 

groundwater extraction and treat11ent sy!t .. for cont111inated shallow. 

groundwater will be installed. Three 6-inch dia.ter extraction wells will be 

completed to the top of the li•stone underlying the site; the wells will be 

perforated fro• the top of the groundwater table to the bottOll of these wells. 
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Proposed well locations are shown on Figure 2. These •lls will be placed to 

remove groundwater exhibiting the highest concentrations of TC~. 

The actU1l yield of these wells will not be known unt 11 they are constructect 

and puml)ed. However, based upon the clayey so 11 s present at the s 1 te, we . · 

assume for planning purposes that each of the wills wtll yield between 10 and 

15 gallons per •inute. The actual concentratton of TCE tn grotindwater fro11 . 

these wells also will not be known unttl the •lls a" constructed and 

sampled. · HOwever, based Uf)On the kna.n distr.tbutton of TCE at the site, • 

assume an average TCE value of 30 llg/1 for the three •lls • . 

Once the wells have been constructed, slug tests wtll be performcl to evaluate 

the hydraulic conducttv1ty of the sotls at the stte. Thts tnfon11tt0ft wtll 

then be used to estiute the radius of tnfluenee of each •11. 

· Extracted groundwater wtll be treated by atr strtpptng; an a_tr strtpptng 

syste• will be installed at the facility. The a.ir strtpptng syst• ·ts 

ant1c1pated to consist of two towers in sertes, each approxtutely 20 feet tn 

height. The syst• wtll be overdestgMd so that lddtttOftal vol ... can be 

treated in the future. The syst• wtll be located at i convenient location tn 
. . . . 

the rear of the ACD facn tty. The Ctty of Springfield Public Works Department 

wil 1 be contacted and a re411est ude to t·111POrartly -nd the extsttng 

wastewater contribution pe,..tt tc allow an tnc"ase to the extsttng allowable 

volu• of 300,000 gallons per day • . Treated groundwater wtll then be dtsposed 
. . . . 

of into the existing sanitary s ... r syst•. Concurrently, an appltcatton for 

an NPDES pe,..tt will be p"pared and subllttted. Once this pe,..tt ts tssued, 
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. disposal · tnto tM sewr syst• wtll _cease. All a.tr qualtty ..-mt wtll be 

obt11ned, 1f necessa,.,, and Ute extstt119 Wlst.,.ter contrtbeltt• .-.tt for . 

the ACD f1ctltt1 llOdtfttd. The extst.tlll s-r syst• at the factltt1 slMMlld 

have sufftct~t capKtty to accept the- tNatecl .......,.ter. 

II. •llll llDG ...,... 

To 90ftttor 11-dwater qulttJ ta U. 111p1r ltwtw acilltfer, ,1w _. 

s,.ctftcatt•.s for f..r •lls ...,.t•telJ •• feet t•· ~ wtll lie 

prepared. n.e wt efftct•t _..... ef wn antr.ctt• -14 lie te .tntn 

u atr rotlf'J clrtllt .. rt1 to set swfKe cut .. l'I ti 21 fllt tate tM 

· uppermst ·lt•stw, drtll tln1gla U. swface cut ... te tM ypp11wt 

rtgtwl 1q11tfer, Md U... ue U. 1'9••111•11• as U. wll. Dts mtlMMI of 
. . . 

well coestructt• WIS 11111stecl '1 •· Jams I• DJlla ef U. ._ Dtvtst• of 

GeoloU Md LMd SWveJ. A sdlrs1ttc ef ~ts mtW ef wn c.stnctt•· ts 

preH11tecl . ta Ff..,.. J. 

After the swf.ce cast .. ts tutallld ta U.- tatttal •1r1ll1l1, U. -lu 

bet_. tM cut .. .i •1rall1le •11 wtll lie ftllld wt~ ~t .,... 

. uttl tzt .. ·tM ctralatt• _. 4t1Pl1C1 nt .-.... Vt_. _.., .-..., a 

pre-•asured -t ef ~t ..,_ ts P?BJll ._ tlal t•t~ ef tM cut ... 
. . 

Once tM Cillat ts pr9f1d, tt ts fell_. ., a calc1lai.I •1- If •tlr 

"'9tclt wtll cli11laca tM 11..,., tut• U. cut ... terct .. U. Cl ut .-t 
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in t o the annulus and seal 1ng the well. MOHR Division of Environmental Quality 

approval for this method of co.nstruct1on will be requested. 

The plans and specifications wnl then be released to selected dr1ll1ng firms 

and bids s6lic i ted. SCS wi ll assist Litton in the selection of a drilling 

contractor. 

Task II Dr1111nq and VeJJ CoDstruct1on 

The proposed locations of the four deep 11e>nitoring wells are shown Jn Figure 

2. The wells will be drilled deep enough to penetrate approxi•ately 20 feet 

into the regional aquifer . A health and safety plan previously prepared for 

the site will be utilized. The wells will be ce>11pleted with locking steel 

protective covers, and wellhead elevations surveyed. Dr111 cuttings wi11 be 

left on site. 

Task III - Mell Dtyelo•nt. Sgp11ng. and Laboratory Analxses 

Static water levels wi11 first be •isured. The wells will then be developed 

by overpumping with a portable subllersible pump. Pumped groundwiter will be 

stored on site pending the results of laboratory analyses. Field parameters 

(pH _and speci fie conductance) w111 be •asured and recorded during 

development; •t the ca11pl1tion of develoP111nt, a groundwater Sll!Ple will be 

collected for laboratory ana 1 ys is. Groundwater sup 1 es w111 be ana 1 yzed for 

.purgeable halocarbon CQllPounds in accordance wtth EPA Method 601, and for 

total and dissolved concentrations of cyanide, nickel, zinc, and copper. 
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Task IV - Draft and final Rtoort 

Upon receipt of hboratory results, a written report wil 1 be prepared. The 

report will contain the findings of the above tasks, conclusions, and 

recoQnendations. 

Ill. IDENTIFICATION Of CORRECTIVE MEASURES 

Selection of corrective •asures will consider the following: 

Risk Ass1sS110t 

Upon CQllP1et1on of data collecttori act1vtttes, a risk assess•nt will be 

perfor'Md to address any signifi.cant eontaainatton detected. The purpose will 

be to provide an evaluation of the potential threat to hwnn health and the 

environ•nt. The risk assessment w.111 include the following four COlllPOnents : 

o Cont111inant 1dent1ficat1on. · 

o EXposure assesSMftt . 

0 . Toxicity ISHSSMnt. 

o Risk character1zatton. 
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Ident1f1Cat1on of Soil Remed1at1on Alternatives 

Former disposal activities at selected lo.cations at the ACO facility have 

resulted in the presence of certain metals (lead, chromium, and copper) at 

concentrations exceeding Missouri Department of Health (MOOH) safe levels . 

Accordingly, these locations will be further characterized to delineate the 

extent of soils requiring remediation. 

Soil remedhtion alternatives will then be evaluated. Excavation of soils 

exceeding MOOH safe levels probably will be required . . These soils may be 

either treded on site, or disposed of off site. 

Ident1f1cat1on of lrounclwattr R111Qyal and Tr11t11tnt M11sur1s 

Based upon the findings of the previous tasks, measures to control contaminant 

migration will be identified. Data generated during implementation of interim 

measures will be particuhrly useful, since it will provide actual data 

regarding pumping rates and treatment efficiency for the shallow aquifer . 

Additional steps necessary to control and recover contaainated groundwater · 

will be identifiea; these •ay require alteration of the hydrologic system 

beneath the site to recover conta•inated groundwater for treat""nt and to 

prevent the •1grat1on of this groundwater off site. 

Computer modeling may be perfonted to create potenthl scenarios for 

controlling conta•inant •1grat1on. However, the actual data generated during 

11· 



implementation of 1nter1m measures w111 probably be more useful t han computer 

model ing . •. 
In conjunct ion with recovery of contaminat ed groundwater , add it ional 

groundwater treatment capac ity (over and above that provided as part of 

.interim measures) may be necessary . Contami ~ant coricentratioris will be 

assessed, and appropriate treatment alternat ives evaluated . .Treatment 

. ~lternatives include ai~ stripping, carbon filtration, .and ton exchange. 

These alternatives may be used alone or in combination depending on the 

· contaminants detected and the1 r concentrations. 

The various groundwater recovery ind treatment alternit1ves identified w; 11 be 

evaluated for their effectiveness and efficiency. Based upon this evaluation, 

an alternative will be recOfllnended . Additional invest1gat1on may be necessary 

to collect specific design infonnation for the rec.ommended alternative . The · 

evaluation and reconnendation will be presented in a written report. 

Implementation 

A bid package containing plaris and spectf1cat1ons will be prepared, 

contractors selected, and construction of a re11ed1al syste• performed . System 

start-up, and periodic 11e>n i tor in9 , will be conducted to conffr11 the system i s 

recovering and treating contaminated groundwater as intended . 

·. 
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SCHEDULE 

If acceptable to MDNR, implementation of ·interim corrective measures can begin 

immediately. Procurement of the necessary system components and services is 

estimated to reQuire four months. Concurrent with this effort, the proposed 

wells and sampling of the deeper aquifer will be accomplished. Completion of 

the risk assessment and system evaluatior. tasks· will require three months 

following completion of the deeper aquifer monitoring task. 

13 



APPENDIX A 
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TMLE A· l • · llEWEM ELOATI•, IEA•llED DEPTH· TO. · 
llATD, - llATD TAii.i ELOATI• . 

(.JAlllMY 14-11, 1111) . 

Top of PVC Casing Depth to Water Water Table Elevation 
Ve11 El •v•tl on <Ft aboyt MSLl* (f nt> (fnt abut MSL> 

Mll-1 1285.at 14.'9 . 1271.20 

Mll-2 1282.50 . 5.• 1276.14 

JW-3. 1281.95 3.71 1271.24 

· MW-4 1212.33 4.3' · 1277.95 

MW-5 1277 •• 1 7.14 1270.47 

. MW-6 ·1274.44 4.30 1270.14 

Mll-1 1273.31 7.lZ 1211.21 

. MW-8 1261.0I ••• 1212.04 
. ...,_, . 1265.tl 4.M 121i.17 

MW-10 1271'.52 7.52 1214.00 

111-11 1211.21 3.00 1276.21 

MW-12 -1277.22 4.32 . 1272.to . 

MW-13 . 1280.0I 11.11 1211.97 

MW-14 · 1272.to J.75 lHt.15 
i 

* Reference ll&VD ltH, VSIS .. dmrk ,., Sprtlgfteld ll1clmrk Syst•. 
1 ocatecl at Springfield "-tct..-1 Airport . (Elevatt• 1175.10 F•t ·above 
MSL)~ 



TABLE A-2. SUMMARY Of INORGANIC CONSTITUENTS 
IN SUBSURFACE SOILS (mg/kg) .. 

Depth . 
Sample ID (Ft) Cu Ni Zn CN 

-----------------------·---------------------. ' 

8-81-5.5 5.5 10 38 . 50 NO 

8-81-10 10 12 27 56 NO 

8-82-6 6 ·a30 36 61 NO 

· 8-83-5 5 5 . NO 20 ND . 

8-83-10 10 6 12 29 NO 

8-83-15 15 9 11 39 NO 

8-84-5 5 ~7 13 . 24 NO 

8-84-7 7 g HO 20 NO 

. El-84-10 10 25 25 so ND 

\.. ofl1mon Range in 2· 5- 10-
Natural Soils 100 500 300 
(EPA, 1983) 

MDOH Safe Level 14,285 2,000 

ND - Not detected (detection limit 10 mg/kg for Ni; 1 mg/kg for CN-} · 



TABLE A-3. SUMMARY OF DETECTED ORGANIC COMPOUNDS JN SUBSURFACE SOILS 
(ug/kg) · 

Sample Depth Ethanol 1,2-o;chloropropane TCE 
Number (ft.) 

B-81-5.5 5.5 ND 14 260 
8-81-10 10 ND NO 130 
8-82-6 6 12 ND 41 
8-b3-5 5 ND ND · NO 
8-83-10 10 11 16 73 
8-83-15 15 13 21 200 
8-84-5 5 ND . ND NO 
8~84-10 10 480 NO ND 

NO • Not Detected (detection li•its shown in Appendix E) 



TABLE A-4. AVAILABLE MOOH SAFE LEVELS FOR .VOLATILE 

Methylene Chloride 

l,1,1- TCA 

TCE 

ORGANIC COMPOUNDS AT THE ACO FACILITY 

Recorrmended Safe 
Soi.1 Level (mg/kg) 

None 

9000 

71 

Recorrmended sa·f e 
Water Level (ug/ 1) 

1. 9 

200 

5 



' . 

.TABLE A·S. SUMMARY Of INORGANIC CONSTITUENTS IN GROUNDWATER 
(mg/1) 

Specific 

Sample IO 
.conductivity 

---~~-------~!~-------?~ -- -----~~: _______ {~-Q~~!} ___ ~----~P~---- --

. MW-1 ND 

MW-2 ND 

MW-3 691 

MW-4 7.8 

HW-5 0.2 

MW-6 0.4. 

MW-7 5.4 

HW-8 ND 

fitW.;9 ND 

HW-10 NO 

HW - 11 NO 

HW-12 ND 

HW-13 NO 

MW-14 NO 

Detection 
Limit 0. I 

MOOH Safe 
Level 1.0 

MO GW Qua]; ty 
Standard C.02 

NO - Not Detected 
NA - Not Analyzed 

ND 

ND 

0. 6 

ND 

0.5 

0.5 

0.8 

ND 

NO 

ND 

NO 

NO 

NO 

ND 

0.5 · 

0.2 

. . 0 .1 

ND NO 955 NA 

NO ND 1,200 NA 

5.4 ND 14,200 4.84 

ND ND . 1,300 6.41 

ND NO 7,600 7.08 

0.1 NO 5,400 ·6.64 

o.l NO 3,800 NA 

NO NO 860 6.90 

NO NO . 350 1:03 

ND 0.3 1,175 6.71 

NO NO 1,160 .6;04 

NO NO 800 . 7.03 

NO ND 355 NA 

NO ND 720 NA . 

0.1 . 0.2 

None None --

0 . 1 0.005 



Well 1; 2-
lll.llllber Ol chl oropr~ne 

~- 1 

~- z 
~- 3 

~- . 

~- 5 

~- 6 

~- 7 

~- 8 

~- 9 

~- 10 

~- 11 

~-12 

~- 13 

~- I• 

Mui-
. Cont•INnt 

Level 

23 

22 

15 

9 

135 

l, !IOO ' 

ND 

ND 

ND 

172 

40 

50 

50 

MO 

5* 

T.ABLE A-6 . SUMARY OF DETECTED VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER 
(ug/kg) 

I , 1 , I- 1 , I - 1 ,2- Tr1n1- Br~- Methylene 1.1-
TCA TCE Ch 1 orofona· OCA OCA 1. 2-0CE . dt ch 1 or01111tl'llne Chloride DCE 

110 80 NO NO NO NO MO NO NO 

NO 3• 10 .110 NO NO llO 110 NO 

I , 1, 2-
TCA. 

NO 

NO 

20 20 NO NO NO 70 NO 5,000 110 . NO 

NO 3 NO ND ND NO ND 110 110 110 

•OO •90 ND 60 110 ND llD 110 13• HD 

12 ,000 15,000 8 32 ND 15 llD 90 1,200 43 

1,000 130,000 NO 910 •BO ND 30 73,000 29,300 HO . 

76 208 ND llD ND ND ND NO 110 NO 

197 580 ND 12 ND NO · ND ND 250 NO 

53 •83 ND ND ND NO NO ND 110 NO 

14 53 ND 28 NO NO ND NO 10 ND 

llO 135 ND ND ND NO ND ND NO NO 

17 191 ND 17 ND NO NO NO NO NO 

llO z NO ND NO NO ND NO NO NO 

zoo 5 100•• 5 100• 100** 

110 • Not Detected (detec;t lon ll•lts shown lri Appendix El • Ef.fecthe July 1992 ° Tot1l for Trtl'lllmetl'llnes 

Carbon 
Tetr1-

PCE chloride 

NO ND 

HD NO 

HO NO 

HD 110 

HO NO 

10 · HO 

'l.,SOO 100 

5 ND 

ND . 

18 ND 

ND NO 

HO NO 

HO ND 

ND NO 
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